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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1 .1 14, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on August 
29, 2005 has been entered. 

Response to Amendment 

In view of Applicants' arguments and the amendment to the claims, some of the 
the rejections of claims 29 and 35 under 35 U.S.C. 112 second paragraph, as being 
indefinite, are withdrawn. However, the first 112 rejection set forth in the final rejection 
has not be overcome by the amendment and is maintained as follows. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 29 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 

for failing to particularly point out and distinctly claim the subject matter which applicant 

regards as the invention. 
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In line 4 of claim 29, Applicants recite " a second metal silicide". In line 8 of claim 
29, Applicants recite " a second metal silicide". It is unclear in the claims whether the 
second metal silicide referred to on line 8 is the same metal silicide referred to on line 4. 
The examiner suggests replacing the second instance of "a second metal silicide" with 
"said second metal silicide". 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 35 and 37-41 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Doris et al. (U.S. Patent No. 6,908,850). 

In re claim 35, Doris et al. disclose a transistor gate structure, comprising 

a gate dielectric (200) formed above a semiconductor body (100); 

a first metal silicide (900) on and in direct physical contact with the gate 
dielectric, the first metal silicide doped with substantially single polarity impurities (see 
column 6, lines 35-45) and having a first metal component; and 

a second metal silicide having a metal component different form the first metal 
(1300) component, above the first metal silicide. 
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In re claim 37, Doris et al. teach the device wherein a silicon layer is between the 
first and second metal silicides (1000, see column 7, lines 15-25). 

In re claims 38 and 39, Doris et al. disclose the device wherein the first metal 
silicide comprises a refractory metal, and wherein the refractory metal is one of 
molybdenum, tungsten, tantalum, and titanium (see column 5, lines 15-50). 

In re claims 40-41 , disclose the device wherein the first metal silicide comprises 
nickel (see column 6, lines 45-67). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 29-33 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Sayama et al. (U.S. Patent No. 5,744,845) in view of Amos et al. (U.S. Patent Appl. 

2005/0064690). 

In re claim 29, Sayama et al. disclose a semiconductor device comprising: 
an NMOS transistor gate structure (3, 36, 15a, 5a, and 7b), the NMOS gate 
structure comprising a gate dielectric (3) above a semiconductor body (1), an n-doped 
first metal silicide structure (36, 15a) having a first metal component on the gate 
dielectric, and a second metal silicide (5a) having a metal component different from the 
first metal component different composition above the n-doped first metal silicide; and 
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a PMOS transistor gate structure (3, 37, 15b, 5b, and 7a), the PMOS gate 
structure comprising a gate dielectric (3) above a semiconductor body (1), a p-doped 
first metal silicide structure (37, 15b) having the first metal component on the gate 
dielectric, and a second metal silicide having a metal component different from the first 
metal component above the p-doped first metal silicide. 

Sayama et al. does not disclose the device wherein the metal silicide structure 
has the first metal silicide structure is formed on and in direct physical contact with the 
gate dielectric. Amos et al. disclose the device wherein the first metal silicide is on and 
in direct physical contact with the gate dielectric (see [0052] and Figure 3A), thus 
forming a layered stack of silicide/polysilicon/silicide. It would have been obvious to one 
of ordinary skill in the art at the time the invention was made to form the first metal 
silicide in direct physical contact with the gate dielectric in order to prevent the typical 
polysilicon resistance related issues (see Amos et al. [0004]) and because the stack 
construction of Amos et al. facilitates cleaning and minimizes cross contamination. 

In re claims 30 and 31 , Sayama et al. and Amos et al. disclose the device 
wherein the first metal silicide comprises a refractory metal, and wherein the refractory 
metal is one of molybdenum, tungsten, tantalum, and titanium (see Sayama et al. 
column 7, lines 55-60, and/or Amos et al. [0052] and [0051] discloses the gate metals). 

In re claim 32, the combined Sayama et al. and Amos et al. disclose the device 
wherein the second metal silicide comprises nickel (see Amos et al. [0052]). It would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
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to utilize nickel in the second metal silicide because as Amos et al. teach nickel is the 
preferred material, and because as is known in the art nickel offers particular 
advantages over other metals in silicide technology, including that of the tungsten, such 
as a reduced thermal budget 

In re claim 33, Sayama et al. does not disclose the device comprising a silicon 
layer between the first and second metal silicides in the NMOS and PMOS gate 
structure. Amos et al. disclose the device a CMOS device with a layered stack having a 
silicon layer between the first and second metal silicides. It would have been obvious to 
one of ordinary skill in the art at the time the invention was made to form the stack of the 
NMOS and PMOS of Sayama et al. with the first metal silicide in direct physical contact 
with the gate dielectric and a silicon layer between the first and second metal silicides in 
order to prevent the typical polysilicon resistance related issues (see Amos et al. [0004]) 
and because the stack construction of Amos et al. facilitates cleaning and minimizes 
cross contamination. 

Response to Arguments 

Applicant's arguments with respect to claims 29-33, 35, and 37-41 have been 
considered but are moot in view of the new ground(s) of rejection. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Bertrand et al. (U.S. Patent No. 6,432,817) disclose Ni offers 
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particular advantages over other metals in silicide technology, including that of the 
tungsten, such as a reduced thermal budget (see column 1 , lines 57-60). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jennifer M. Kennedy whose telephone number is (571 ) 

272- 1672. The examiner can normally be reached on Mon.-Fri. 9:30-6:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael S. Lebentritt can be reached on (571) 272-1873. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 

273- 8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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